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Abstract 
Magnesium based composites reinforced 
with S i c  particles were fabricated by 
powder metallurgy method. In this study, 
the effects of mixing conditions, i.e; mixing 
speed and mixing duration on the 
mechanical properties of the magnesium 
based composites were investigated. The 
hardness, tensile strength and microstructure 
of composites were studied. It was found 
that increase of the mixing speed and 
prolong the mixing time can improved the 
distribution of S ic  particle and mechanical 
properties of magnesium based composites. 
Experimental Procedure 
A relatively coarse magnesium powders 
with average particle size of 180pm was 
used as matrix materials. Silicon carbide 
(Sic) particles with particle size ranging 
from 0.5 to 25 pm were used as a 
reinforcement phase, where the weight 
fractions were in the range of 5-15wt%. In 
this study, the Mg powders and Sic  
particulates were mixed in cylindrical 
container by using a rotating ball milling 
machine under a different rotating speed, 84 
rpm and 168 rpm. The mixing time ranged 
from 6 to 24 hours without using any balls 
or process agent to avoid heat generation 
during mixing. The fraction of S ic  was 5, 
10 and 15wt%. The mixed powders were 
poured in the steel die and pressed at 
300MPa and then sintered in the temperature 
605°C with the holding time of 2 hours in 
vacuum. The sintered samples were 30 mm 
in diameter with 8 mm in thickness. 
Result and Discussion 
Figure 4.1 shows the SEM observation of 
the Mg-15wt%SiC composites with mixing 
speed of 84 rpm. The pores could be 
observed in the agglomerated Sic  at low 
mixing speed, 84 rpm. This is due to the 
absence of adhesion between the S i c  
particles in the clustered regions results in 
the particle falling out during sectioning and 
leading to visible porosity in these areas [I]. 
Figure 1 : the SEM observation of the Mg- 
1 5wt%SiC composites with mixing speed of 
84 rpm 
Figure 2 shows the SEM observation of the 
Mg-Sic composites which higher mixing 
speed, 168 rpm. At higher mixing speed, the 
distribution of Sic  particles was improved. 
This indicated that slow mixing speed 
prolongs the time necessary to obtain 
adequate mixing and faster mixing speed 
may improve mixing [2]. 
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Fig. 2: SEM observation of the Mg-Sic 
composites which higher mixing speed, 168 
rpm- 
The hardness of the magnesium composites 
indicated same trend for both rotating speed. 
The enhancement of hardness in composite 
is attributed to the dispersion of S i c  
particulates in the magnesium matrix which 
allows the particulates to become obstacles 
to the movement of dislocation [3]. In this 
case, mixing speed of 168 rpm was found to 
be the optimum mixing parameter for 
fabricating magnesium composites. Rotating 
speed 168rpm showed higher tensile 
strength than that of 84 rpm. Lower tensile 
strength of Mg-Sic composites was due to 
the agglomeration of S ic  particles because 
of insufficient mixing speed. The stresses in 
the particles are much higher than the 
average particle stress and act as stress 
concentrations in the composites [4]. It 
indicated that higher mixing speed of 
composites would contribute the 
homogeneous distribution of S ic  in the Mg 
matrix and could improve ,the tensile 
strength of the Mg-Sic composites. 
Figure 3 show the SEM observation of Mg- 
S ic  composites within 6 hours mixing time. 
The Sic  particles tend to agglomerate in 
magnesium matrix. It was clearly show the 
S ic  clusters of S ic  as well as areas without 
S ic  presence. This indicated that 6 hours 
and 12 hours mixing time were not 
sufficient for achieving the good 
homogenization of powder mixture. 
Fig. 3: SEM observation of Mg-Sic composites 
within 6 hours mixing time 
However, the agglomeration of S i c  was 
reduced and Sic  particles were distributed 
well in the magnesium matrix as prolong the 
mixing time to 24 hours. This indicated that 
S ic  particles could disperse uniformly in the 
magnesium matrix when mixing the 
powders for 24 hours. The relationship 
between the mixing time and hardness of the 
magnesium based composites which the 
weight fraction of Sic  was in the range of 5 
to 15wt% indicated that the value of 
hardness was increased with increasing of 
S ic  content for all mixing time. High 
hardness of Mg-Sic composites was 
achieved with 24 hours mixing time which 
attributed to the homogeneous distribution 
of S ic  particles in the magnesium matrix. 
The uniformity of S ic  particles would 
increase the particle concentration and tends 
to increase the resistance to deformation 
during indentation [4]. Highest tensile 
strength of Mg-Sic composites was 
achieved at IO%wt of S i c  content which 
mixing time was 24 hours. 
Conclusion 
In this present study, mechanical properties 
of Mg-Sic composites was improved when 
mixing speed and mixing time were 168 rpm 
and 24 hours, respectively. Long mixing 
time and fast mixing speed exhibit the 
strongest influence on the mixture 
homogeneity. But, too short mixing times 
and low mixing speed would contribute the 
formation of agglomeration of reinforcement 
particle in the matrix that could deteriorate 
the mechanical properties of the Mg-Sic 
composites. 
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